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PUSHBUTTON SWITCH 

BACKGROUND OF THE INVENTION 

The present invention relates to a pushbutton switch that 
can be used to detect Whether a portable telephone, notebook 
PC, or similar miniature electronic equipment is open or 
closed. 

Heretofore, sWitches called limit sWitches have Widely 
been used as “open” and “closed” position detectors for 
electronic equipment. Many of the limit sWitches utiliZe the 
snap action of a spring contact to drive a movable contact. 

The conventional limit sWitches are so complex in their 
contact driving mechanism that they cannot be miniaturiZed. 
Besides, because of large stroke lengths required for the 
sWitching operation of the actuator (a pushbutton), they are 
not suitable for use as sWitches to detect the open/closed 
position of small-siZed electronic equipment such as a 
portable telephone or notebook PC. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to provide 
a pushbutton sWitch that is small-siZed and short in the 
pushbutton stroke length and hence is suitable for use as a 
sWitch to detect the open/closed position of a portable 
telephone or notebook PC. 

Another object of the present invention is to provide a 
pushbutton sWitch that can be turned ON and OFF With a 
light force and hence is highly durable. 

The pushbutton sWitch according to the present invention 
comprises: an insulating body molded of an insulating 
material and having a box-like shape consisting of a pair of 
opposed side panels, a pair of opposed front and rear panels 
and a bottom panel, said insulating body having an opening 
at one end, and a pair of contact pieces to be electrically 
connected to and disconnected from each other being 
embedded in the inner bottom surface of said bottom panel 
of said insulating body; 

a rotary actuator rotatably held at one end in said insu 
lating body at a position higher than said inner bottom 
surface and carrying at the other end a push button project 
ing outWardly of said insulating body; 

a plate spring having a retaining contact piece engaged at 
one end With the free end of said rotary actuator and a 
movable contact piece for sliding at one end into or out of 
contact With said pair of ?xed contact pieces on said inner 
bottom surface of said bottom panel of said insulating body, 
said retaining contact piece and said movable contact piece 
being coupled together at the other end to form a V-letter 
shape, and said plate spring being disposed betWeen said 
rotary actuator and said inner bottom surface of said bottom 
panel and resiliently biasing by reaction force from said 
inner bottom surface the free end portion of said rotary 
actuator in a direction in Which to project out said push 
button from said opening of said insulating body; and 

a cover covering said opening of said insulating body but 
having a WindoW through Which said push button projects 
out of said insulating body. 

According to the present invention, since the movable 
contact piece slides into or out of contact With the ?xed 
contact piece on the inner bottom surface of the insulating 
body, it does not undergo severe elastic deformation. 
Accordingly, the present invention offers a pushbutton 
sWitch that permits ON-OFF control betWeen contacts With 
a light force and is almost free from breakage. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an exploded perspective vieW of a pushbutton 
sWitch according to the present invention; 
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2 
FIG. 2A is a plan vieW of the pushbutton sWitch With its 

metal cover 12 taken off; 

FIG. 2B is a sectional vieW taken along the line 2B—2B 
in FIG. 2A; 

FIG. 3A is a plan vieW of the pushbutton sWitch, for 
explaining the state of its actuation; 

FIG. 3B is a sectional vieW taken along the line 3B—3B 
in FIG. 3A; 

FIG. 4A is a plan vieW of the pushbutton sWitch, for 
explaining its ON state; 

FIG. 4B is a sectional vieW taken along the line 4B—4B 
in FIG. 4A; 

FIG. 5A is a plan vieW explanatory of a rotary actuator 19 
for use in the present invention; 

FIG. 5B is its side vieW; 
FIG. 6A is a plan vieW explanatory of a plate spring for 

use in the present invention; 
FIG. 6B is its side vieW; 
FIG. 7 is a plan vieW depicting a modi?ed position of the 

?xed contact piece; and 
FIG. 8 is a plan vieW shoWing the position of the ?xed 

contact piece of the pushbutton sWitch modi?ed to the 
push-off type. 

DETAILED DESCRIPTION THE PREFERRED 
EMBODIMENTS 

In FIGS. 1 through 4 there is illustrated an embodiment of 
the pushbutton sWitch according to the present invention. 
As seen from its exploded perspective vieW shoWn in FIG. 

1, the pushbutton sWitch of the present invention comprises: 
a substantially rectangular box-shaped insulating body 15; a 
plate spring 11 placed in the body 15 and bent into a V-letter 
shape; a rotary actuator 19; and a metal cover 12 that closes 
the upper open end of the body 15, covers its front and rear 
panels 15C and 15D and is bent in contact With its underside. 

FIG. 2A is a plan vieW of the pushbutton sWitch With the 
metal cover 12 removed. FIG. 2B is a sectional vieW taken 
along the line 2B—2B in FIG. ZA, showing the state in 
Which a push button 19P formed integrally With the rotary 
actuator 19 is at its outermost position. 

FIGS. 2A and 2B depict the state in Which terminals 17A 
and 18A are electrically isolated from each other With the 
push button 19P at its outermost position. FIGS. 3A and 3B 
depict, in correspondence With FIGS. 2A and 2B, the state 
in Which the push button 19P is pressed halfWay into the 
insulating body 15. FIGS. 4A and 4B illustrate, in corre 
spondence With FIGS. 2A and 2B, the state in Which the 
push button 19P is fully pressed into the insulating body 15. 

The insulating body 15 is a box-like container that has a 
substantially rectangular bottom panel 15F, the front and 
rear panels 15C and 15D opposed across the bottom panel 
15F, and both side panels 15A and 15B opposed across the 
bottom panel 15F. In the formation of the insulating body 15 
?xed contact pieces 17 and 18 are inserted therein and 
molded thereWith so that they are ?ush With the upper 
surface of the bottom panel 15F (hereinafter referred to also 
as the inner bottom surface of the insulating body) and that 
the terminals 17A and 18A extended from the ?xed contact 
pieces 17 and 18 project out of the side panels 15A and 15B, 
respectively. In inner Wall surfaces of the opposed side 
panels 15A and 15B of the insulating body 15 there are 
formed bearing recesses 15a and 15b Which communicate 
With the upper end faces of the side panels 15A and 15B in 
close proximity to the rear panel 15D. 
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The metal cover 12 is made of stamped sheet metal bent 
into the required shape. The cover 12 comprises: a substan 
tially rectangular top panel 12T; front and rear panels 12C 
and 12D bent downward from a pair of opposed marginal 
edges of the top panel 12T; and retaining lugs 12L Which are 
extended from the loWer marginal edges of the front and rear 
panels 12C and 12D and bent inWard after the assembling of 
the sWitch. The top panel 12T has a WindoW 12W Which 
extends from its center toWard the front panel 12C and 
through Which the push button 19P of the rotary actuator 19 
protrudes beyond the top panel 12T. 

The rotary actuator 19 comprises, as depicted in FIGS. 1, 
5A and 5B, a rotary plate 19D having at its opposite ends 
circular rotary shaft portions 19S, a lever portion 19E 
extended from the center of the rotary plate 19D substan 
tially at right angles to the surface thereof, the push button 
19P formed integrally With the lever portion 19E on the top 
of its free end portion, an engaging hole 19h made in the 
underside of the free end of the push button 19F, and an 
engaging projection 19C formed integrally With the rotary 
plate 19D on the underside thereof adjacent to the hole 19h. 

The plate spring 11 is formed by stamping a spring metal 
sheet into an E-letter shape as shoWn in FIG. 6A and bending 
doWnWard both side movable contact pieces 11A and 11B 
relative to the middle retaining contact piece 11E so that they 
form substantially a V-letter shape as vieWed from the 
direction normal to the plane of the paper in FIG. 6B. The 
movable contact pieces 11A and 11B have at their tip 
movable contacts 11a and 11b Which slide into or out of 
contact With the ?xed contact pieces 17 and 18. In this 
embodiment, With a vieW to increasing the number of points 
of contact With the ?xed contact pieces 17 and 17, the tip end 
portions of the movable contact pieces 11A and 11B are 
bifurcated to provide the movable contacts 11a and 11b. The 
movable contacts 11a and 11b are each formed convex With 
respect to the inner bottom surface 15f of the insulating body 
15 for smooth sliding movement thereon. The base portion 
11D of the plate spring 11, Which couples the both side 
movable contact pieces 11A and 11B and the middle retain 
ing contact piece 11E, is bent into a circular arc of approxi 
mately 90 degrees about an axis parallel to the marginal edge 
of the base portion 11D to provide increased mechanical 
strength in its lengthWise direction and to assure smooth 
sliding movement of the plate spring 11 on the inner bottom 
surface of the insulating body 15. 

The retaining contact piece 11E has an engaging hole 11h 
made therein near its extremity and has its free end portion 
bent upWard at right angles to form a ?xing lug 11C. The 
?xing lug 11 is guided into the guide hole 19h of the level 
portion 19E of the rotary actuator 19, then the engaging 
projection 19C of the rotary actuator 19 is ?tted into the 
engaging hole 11h. The opposite rotary shaft portions 19S of 
the rotary plate 19D are rotatably supported in the bearing 
recesses 15a and 15b formed in the both side panels 15A and 
15B of the insulating body 15. As a result, the retaining 
contact piece 11E extends backWard (toWard the rear panel 
15D) at an angle to the underside of the level portion 19E, 
and the movable contact pieces 11A and 11B extend from the 
base portion 11D forWardly thereof toWard the inner surface 
of the bottom panel 15D. The lengths of the retaining contact 
piece 11E and the movable contact pieces 11A and 11B are 
chosen to be substantially equal to, for example, the length 
of the lever portion 19E. The Width of the retaining contact 
piece 11E is about tWice larger than the Widths of the 
movable contact pieces 11A and 11B. 
When the rotary actuator 19 assembled With the plate 

spring 11 is mounted in the insulating body 15 With the 
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4 
opposite rotary shaft portions 19S held in the bearing 
recesses 15a and 15b, the movable contacts 11a and 11b are 
pressed against the inner bottom surface 15f and the push 
button 19P protrudes upWardly of the upper end face of the 
insulating body 15. The sWitch is assembled by pressing the 
push button 19P into the insulating body 15 against the 
spring force of the plate spring 11, putting the metal cover 
12 onto the insulating body 15, letting the push button 19P 
project out through the WindoW 12W, and bending the lugs 
12L of the metal cover 12 inWardly. 

Depressing the push button 19P of the sWitch according to 
the present invention, the rotary actuator 19 turns about the 
rotary shaft portions 19S, causing the base portion 11D of 
the plate spring 11 to move toWard the rear panel 15D. For 
example, letting the lengths of the level portion 19E and the 
retaining contact piece 11E be represented by L and the 
angle of rotation of the rotary actuator 19 from its horiZontal 
position by q), the maximum distance of travel, D W, of the 
base portion 11D is given by D MAX=2L(1-cos (1)). With the 
movement of the base portion 11D, the movable contacts 
11a and 11b also move toWard the rear panel 15D by the 
same distance as that of the base portion 11D. When L is 
constant, a large distance of travel DMAX is obtained by 
increasing the angle of rotation 4). This can be achieved by 
increasing the height of the center of the rotary shaft portion 
19S from the inner bottom surface 15]”. 

FIGS. 2 and 3 illustrate push-ON type sWitches in Which 
electric connections are established betWeen the terminals 
17A and 18A by depressing the push button 19P. To keep the 
?xed contact piece 18 in contact With the movable contact 11 
at all times, the right-hand marginal edge of the ?xed contact 
piece 18 is positioned nearer to the front panel 15C than the 
position Where the movable contact piece 11 lies When the 
push button 19P is at its highest position (FIGS. 2A, 2B), 
and the left-hand marginal edge of the ?xed contact piece 18 
is positioned near the rear panel 15D so that the distance 
betWeen the left- and right-hand marginal edges of the ?xed 
contact piece 18 is suf?ciently larger than the maximum 
distance of travel D MAX. The Width of the ?xed contact piece 
17 (in the front-to-back direction) is sufficiently larger than 
the maximum distance of travel D MAX, and the ?xed contact 
piece 17 is positioned apart from the front panel 15C so that 
When the push button 19P is at its highest position, the 
movable contacts 11a lie nearer to the front panel 15C than 
the ?xed contact piece 17 and that When the base portion 
11D is moved, for example, one half that of the maximum 
distance of travel D MAX by the depression of the push button 
19P, the movable contacts 11a move onto the ?xed contact 
piece 17 FIGS. 3A, 3B). 

In the sWitch according to the present invention, since the 
movable contact pieces 11A and 11B and the retaining 
contact piece 11E are bent by the depression of the push 
button 19P in a manner to reduce the angle 6 of the V-letter 
shape of the plate spring 11 (FIG. 6B), the effective length 
of the plate spring 11 that serves as a spring is the sum of the 
distance from the ?xing hole 11h to the base portion 11D of 
the retaining contact piece 11E and the distance from the 
base portion 11D to the movable contacts 11a and 11b, 
providing a long effective length. Accordingly, no metal 
fatigue is likely to occur in the spring plate 11 even after the 
sWitch is actuated repeatedly, for example, tens of thousands 
of times. 

In the present invention, the plate spring 11 is incorpo 
rated into the sWitch With the angle 6 of the V-letter shape 
betWeen the retaining contact piece 11E and the movable 
contact pieces 11A and 11B held small; the spring force of 
the plate spring 11 acts on the free end of the level portion 
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19 and the inn bottom surface 15f of the insulating body 15 
in the direction in Which to increase the angle 6 of the 
V-letter shape, resiliently holding the push button 19P at its 
outermost position. To turn ON the sWitch, depress the push 
button 19P to bend the retaining contact piece 11E and the 
movable contact pieces 11A and 11B in a manner to reduce 
the angle 6 betWeen them. The resulting increased spring 
reaction force mostly serves to increase the contact pressure 
of the movable contacts 11a and 11b With the inner bottom 
surface 15f of the insulating body 15, but since the distance 
betWeen the base portion 11D of the plate spring 11 and the 
center of the rotary shaft 19S undergoes substantially no 
change, the contact pressure betWeen the base portion 11D 
and the inner bottom surface 15f hardly change. The base 
portion 11D need not be in touch With the bottom panel 15F 
but may be in light touch With it. 
As described above, the pushbutton sWitch according to 

the present invention features a structure in Which the tip end 
portion of the one arm (the ?xed contact piece 11E) of the 
V-shaped plate spring 11, Which turns and biases the rotary 
actuator 19 in the direction in Which to let the push button 
19P project out of insulating body 15, is engaged With the 
free end side of the lever portion 19E and the tips (that is, 
movable contacts 11a and 11b) of the other arms (the 
movable contact pieces 11A and 11B) are urged against the 
inner bottom surface 15f of the insulating body 15, applying 
resilient biasing force to the rotary actuator 19 by the 
reaction force from the inner bottom surface 15]”. Another 
structural feature resides in that the center of rotation of the 
rotary actuator 19 is provided near the upper end of the 
insulating body 15 to convert the rotation of the rotary 
actuator 19 to rectilinear sliding motion of the movable 
contact pieces 11A and 11B. 

Accordingly, the movable contacts 11a and 11b also slide 
on the inner bottom surface 15]”. In the illustrated example, 
as the push button 19P is depressed, the movable contact 
pieces 11A and 11B slide leftWard, by Which the ?xed 
contact pieces 17 and 18 embedded in the inner bottom 
surface 15f can be electrically connected to or disconnected 
from each other. 

In the embodiment depicted in FIGS. 2 to 4, When the 
push button 19P is at its outermost position on the outside of 
the insulating body 15 as depicted in FIG. 2, the movable 
contacts 11a are held out of contact With the ?xed contact 
piece 17 as shoWn. Pressing the push button 19P into the 
insulating body 15, the movable contact pieces 11A and 11B 
move leftWard accordingly. As a result, the movable contacts 
11a approach the ?xed contact piece 17; and When the push 
button 19P is pressed into the insulating body 15 to a certain 
level, the movable contacts 11a slide into contact With the 
?xed contact piece 17 and onto them as depicted in FIGS. 3 
and 4. Thus, When the push button 19P is pressed into the 
insulating body 15, electric connections are established 
betWeen the ?xed contact pieces 17 and 18 via the movable 
contact pieces 11A, 11B and the retaining contact piece 11E, 
making it possible to generate a contact signal across the 
terminals 17A and 18A. 

In the embodiment of FIGS. 2 to 4, the above the movable 
contacts 11b and the ?xed contact piece 18 have been 
described to be in contact With each other at all times 
irrespective of Whether and hoW much the push button 19 is 
pressed into the insulating body 15; hoWever, as depicted in 
FIG. 7 corresponding to FIG. 2A, the right-hand marginal 
edge of the ?xed contact piece 18 may be positioned in 
alignment With the right-hand marginal edge of the ?xed 
contact piece 17 so that the movable contacts 11b slide onto 
the ?xed contact piece 18 When the push button 19P is 
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6 
pressed into the insulating body 15. In this instance, there is 
provided betWeen the terminals 17A and 18A a distance of 
electrical isolation that corresponds to the sum of the dis 
tance betWeen each movable contact 11a and the ?xed 
contact piece 17 and the distance betWeen each movable 
contact 11b and the ?xed contact piece 18 When the push 
button 19P is at its outermost position. 

While in the above the present invention has been 
described as being applied to a sWitch of the type that turns 
ON When the push button 19P is depressed, the invention is 
also applicable to a sWitch that is turned OFF by the 
depression of the push button 19P. In this case, for example, 
as depicted in FIG. 8 corresponding to FIG. 2A, the ?xed 
contact piece 17 is positioned near the front panel 15C so 
that it underlies the movable contacts 11A When the push 
button 19P is at its outermost position and that the movable 
contacts 11a move out of contact With the ?xed contact piece 
17 When the push button 19P is depressed. The ?xed contact 
piece 18 may be of such a shape as shoWn in FIG. 2 but may 
also be changed to a shape symmetrical to that of the ?xed 
contact piece 17 as depicted in FIG. 8. 

In the above embodiments the cover 12 for covering the 
opening of the insulating body 15 has been described to be 
metal-made, but it may also be formed of synthetic resin. In 
such an instance, engaging protrusions need only to be 
provided Which slightly protrude inWardly from the loWer 
marginal edges of the front and rear panels 12C and 12D for 
engagement With external angles formed betWeen the front 
and rear panels 15C, 15D and the bottom panel 15F of the 
insulating body 15. 

EFFECT OF THE INVENTION 

As described above, according to the present invention, 
the movable contact pieces 11A and 11B slide rectilinearly 
on the inner bottom surface 15f of the insulating body 15 
With the rotation of the rotary actuator 19 by the depression 
of the push button 19P; at this time, the push button 19P 
needs only to be pressed doWn against the spring force of the 
plate spring 11 in such a manner as to reduce the angle 6 
betWeen its retaining contact piece 11E and movable contact 
pieces 11A, 11B. Hence, the sWitch of the present invention 
can be turned ON and OFF With a light force. Moreover, 
since the effective length of the spring is about the same as 
the sum of the lengths of the retaining contact piece 11E and 
the movable contact pieces 11A and 11B, the amount of 
deformation of the spring per unit length can be kept 
small—this effectively prevents the possibility of the spring 
being broken by metal fatigue, making it possible to offer a 
highly durable pushbutton sWitch. 
The pushbutton sWitch according to the present invention 

is intended for use as an “open” and “closed” position 
detector for small-siZed electronic equipment such as a 
portable telephone or notebook PC, and the pushbutton has 
a body measuring approximately 3.8><3.0><1.8 mm, for 
instance. In the sWitch of this siZe, the maximum amount of 
travel of the movable contact pieces 11A and 11B is 0.4 mm 
When the push button 19P is pressed doWn to its loWermost 
or innermost position. 

It Will be apparent that many modi?cations and variations 
may be effected Without departing from the scope of the 
novel concepts of the present invention. 
What is claimed is: 
1. A pushbutton sWitch comprising: 
an insulating body molded of an insulating material and 

having a boxlike shape consisting of a pair of opposed 
side panels, a pair of opposed front and rear panels and 
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a bottom panel, said insulating body having an opening 
at one end, and a pair of contact pieces to be electrically 
connected to and disconnected from each other being 
embedded in an inner bottom surface of said bottom 
panel of said insulating body; 

a rotary actuator rotatably held at one end in said insu 
lating body at a position higher than said inner bottom 
surface and carrying at another end a push button 
projecting outWardly of said insulating body; 

a plate spring having a retaining contact piece engaged at 
one end With the another end of said rotary actuator and 
a movable contact piece for sliding at one end into or 
out of contact With said pair of ?xed contact pieces on 
said inner bottom surface of said bottom panel of said 
insulating body, said retaining contact piece and said 
rnovable contact piece being coupled together at 
rernaining ends thereof to form a V-letter shape, and 
said plate spring being disposed betWeen said rotary 
actuator and said inner bottom surface of said bottom 
panel and resiliently biasing by reaction force from said 
inner bottom surface the another end portion of said 
rotary actuator in a direction in Which to project out 
said push button from said opening of said insulating 
body; and 

a cover covering said opening of said insulating body but 
having a WindoW through Which said push button 
projects out of said insulating body. 

2. The pushbutton sWitch of claim 1, Wherein: said plate 
spring is formed by said retaining contact piece and two 
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rnovable contact pieces coupled thereto at both side than to 
form a V-letter shape perpendicular to an axis of rotation of 
a rotary shaft of said rotary actuator; and at least one of said 
tWo rnovable contact pieces slides into and out of contact 
With one of said tWo ?xed contact pieces. 

3. The pushbutton sWitch of claim 2, Wherein the other 
?xed contact piece is shaped such that the other rnovable 
contact piece stays in contact thereWith at all times. 

4. The pushbutton sWitch of claim 1, Wherein said cover 
is a metal cover and has a substantially rectangular top panel 
With a WindoW through Which said push button projects out 
of said insulating cover, and tWo end panels extended from 
tWo opposed marginal edges of said top panel to cover said 
front and rear panels of said insulating body. 

5. The pushbutton sWitch of claim 1, Wherein said rotary 
actuator has rotary shaft portions at said one end, a rotary 
plate extending in the direction of an axis of rotation, a lever 
portion extending from said rotary plate at right angles 
thereto, and said push button is formed on said lever portion. 

6. The pushbutton sWitch of claim 1, 2, or 3, Wherein the 
movable contact piece has a bifurcated portion to provide 
rnovable contacts. 

7. The pushbutton sWitch of claim 1, Wherein bearing 
recesses are formed in upper end faces of said opposed side 
panels of insulating body for supporting said rotary shaft 
portions of said rotary actuator. 


